ABSTRACT We evaluated the documentation of ethical conduct (obtaining institutional review board approval and consent and following ethical guidelines) of human subject research studies published in Saudi Arabian medical journals between 1979 and 2007. Studies were classified as retrospective, prospective noninterventional, interventional or survey/interview. Of 1838 studies published in 286 journal issues of 11 Saudi Arabian medical journals, only 0.9% documented the ethical guidelines followed, with a significantly higher rate for studies published after year 2000 (1.7%). Of 821 studies requiring institutional review board approval, 8.6% documented obtaining the approval and informed consent, with a significantly higher rate for interventional studies (19.4%), post-year 2000 studies (19.7%) and studies performed outside Saudi Arabia (15.9%). The low documentation rate suggests editor's lack of rigor and/or investigators' ignorance of guidelines. The higher documentation rate after year 2000 suggests an ongoing improvement.
Introduction
Investigators have a primary responsibility to safeguard the rights and welfare of subjects participating in research studies. This responsibility is shared by the institutions where the studies are conducted and the editors of the journals publishing the results [1] . The available means of protection of human subjects in research include obtaining informed consent and approval of the study proposal and consent form by an independent institutional review board (IRB) [1, 2] . Written informed consent is the default standard for any research involving human subjects [1, 2] . However, it can be waived by the IRB in well-defined circumstances [1] . Consent for publication is required when it is necessary to publish information that identifies individuals [1] . Ethical requirements to protect human subjects apply to a much broader range of research than many investigators may realize. For example, it applies to research that uses individually identifying private information even if the information was not specifically collected for the study in question, to research on bodily materials, cell lines or DNA samples that can be associated with an individual source even if the investigator him/ herself did not collect these materials, and to research on left-over diagnostic specimens [1] .
The International Committee of Medical Journal Editors (ICMJE) established its first guidelines for manuscript submission in 1978 [3] . Its 1981 edition required authors to indicate procurement of IRB approval [4] , the 1991 edition added the requirement to indicate if informed consent was obtained [5] and the latest 2004 edition stated that authors should indicate whether the procedures followed were in accordance with the ethical standards of the responsible committee and with the Helsinki Declaration [6] . While most international peer-reviewed journals subscribe to these guidelines [7] , there is evidence that these guidelines are not universally followed [8] [9] [10] [11] [12] [13] .
There are 64 medical journals published in Saudi Arabia (scientific journals, bulletins and newsletters), of which 20 are in the English language [14] . The compliance of Saudi medical journals with ICMJE guidelines has not been studied before. We reviewed documentation of compliance with ethical guidelines in human subject research studies published in 11 Saudi medical journals between 1979 and 2007 and explored the factors associated with such documentation.
Methods

Sample
The sample was original research studies using human subjects published between 1979 and 2007 in 286 journal issues of 11 Saudi medical journals (Table 1), accessible electronically in full or available at the authors institution's medical library. A human subject was defined as an individual about whom an investigator obtains data through interventional or interaction with the individual or identifiable private information [1].
Procedure
Using a structured data collection tool, the research studies were classified into: retrospective studies (based on pre-existing medical records or biological samples), prospective non-interventional studies (based on medical records or biological samples), interventional studies, surveys or interviews. They were also classified into studies requiring both IRB approval and informed consent (interventional studies, prospective medical records or biological samples-based studies) or studies requiring IRB approval only, in which informed consent could have been possibly waived by the IRB (retrospective medical records or biological samples-based studies, surveys and interviews).
The following information was also collected for each study: publication year, country where the study was performed (Saudi Arabia or other country), publication of individually identifying information (and documentation of consent to publish such information) and the presence of a statement about the ethical guidelines that were followed. Uncertainties about the classifications were resolved by discussion among the authors.
This study was reviewed and approved by the research ethics committee of the author's institution.
Statistical analysis
The data were analysed using SPSS for Windows, version 13.0. The chi-squared test was used to study associations. All reported P-values are 2-sided.
Results
We identified 1838 human subject research studies that were published in English between 1979 and 2007 in 286 journal issues of 11 Saudi medical journals (Table  1) 
Documentation of ethical guidelines followed
Only 16 (0.9%) of the 1838 studies reported the ethical guidelines that had been followed ( Table 2 ). The type of study was not associated with the documentation rate (P = 0.16). There was a significant association, however, between documentation rate and year of publication (1.7% for studies published in 2000-07, 0.3% for studies published in 1990-99, and 0% for studies published in 1979-89) (P = 0.003) ( Table 3 ). The location of study was not associated with the documentation rate (P = 0.26) ( Table 3) .
Studies requiring both IRB approval and informed consent
A total of 821 studies were judged to require both IRB approval and informed consent; 71 (8.6%) documented ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫الثامن‬ ‫املجلد‬ ‫السابع‬ ‫العدد‬ obtaining both. Documentation rate was associated with study type (P < 0.001, with the highest rate for interventional studies) ( Table 2 ). It was also associated with year of publication (19.7% for 340 studies published in 2000-07, 1.5% for 270 studies published in 1990-99 and 0% for 211 studies published in 1979-89) (P < 0.001) and study location (15.9% for 251 studies conducted outside Saudi Arabia versus 5.4% for 570 studies conducted in Saudi Arabia) (P < 0.001) ( Table 3) .
Studies requiring IRB approval only
Out of 1017 studies that were judged to require IRB approval only 23 (2.3%) had documented obtaining it (Table 2) . Documentation rate was not associated with study type (P = 0.42) ( Table 2) or with location (P = 0.12) ( Table 3) . It was associated, however, with year of publication (4.2% for 503 studies published in 2000-07, 0.3% for 342 studies published in 1990-99 and 0.6% for 172 studies published in 1979-89) (P < 0.001) ( Table 3) .
Documentation of consent to publish
None of the 9 studies containing individually identifying information documented that they had obtained consent to publish. 
Discussion
We found that the documentation rate of ethical conduct in human subject research studies published in Saudi medical journals was exceedingly low. Although the observed rate could be artificially low because of convenient sampling, inclusion of studies published since 1979 and a high percentage of non-interventional studies, we think that the true rate is low; the journals reviewed represent 55% of Saudi medical journals published in English, and the rate of documentation for IRB approval and informed consent remained low at 19.7% for studies published after 2000 and 19.4% for interventional studies. For comparison, the documentation rate of obtaining informed consent and IRB approval was 62% and 49% respectively for clinical trials published in 1993-94 in 4 Western gerontology journals [8] , and 72.6% and 69.4% for clinical trials and other studies published in 3 Western journals of paediatrics in January to December 2000 [9] . A statement about IRB approval or informed consent was documented in 61% of child health studies of all designs (97% for clinical trials) published in 1999 [10] . Finally, the documentation rate of obtaining both informed consent and IRB approval was 64% for clinical trials published in 6 Western physiotherapy journals in 1996-2001 [11] . The low overall documentation rate could be due to failure to report (rather than obtain) IRB approval/ informed consent, unavailability of an IRB at the investigator's institution or the investigators' ignorance about when IRB approval/informed consent are required. The later may explain the lower documentation rate for non-interventional studies and the higher documentation rate for studies conducted outside Saudi Arabia, which may be related to investigators' training or participation in multicentre or industry-sponsored studies. This issue was not explored in our study. Other potential causes include failure on the part of peer reviewers and journal editors due to lack of capacity or overload. The latter is unlikely given the reasonable number of research articles published per year.
We found a significant increase in the documentation rate after year 2000, consistent with previous studies [12, 13] . The documentation rate of informed consent and IRB approval respectively was 74% and 69% before 1997, 82% and 82% after 1997 [12] and 87% and 93% in 2003 for articles on clinical trials published in 5 major
